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Analysis of Main Components and Antioxidant Activity of Macadamia
Flower at Different Flowering Stages
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Abstract: The study was aimed to explore the changes of basic nutrients, active substances and antioxidant activity of the
Macadamia flowers in the bud swelling period, early flowering, and full-flowering stages, and provide the basis for its
development and utilization. The changes of basic nutrients, active substance content and antioxidant activity of the
Macadamia flowers at the bud swelling period, early flowering stage and full-flowering stage were systematically ana-
lyzed. The results showed that among the basic nutrients of the Macadamia flowers at three flowering stages, the water
content showed a decreasing trend [the highest at the bud swelling period was (70.99+2.58)%]. Soluble protein was the
highest (0.054+0.009)% in the bud swelling period. Crude fat increased first and then decreased [the highest was (2.20+
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0.021)% at early flowering]. The total ash content decreased first and then increased [the highest was (3.73+£0.02)% at
full-flowering stage]. The early flowering stage of total sugar was the highest (1.65+0.19)%. It contained 16 abundant
amino acids (7 essential amino acids and 9 non-essential amino acids), and the total amino acid content decreased with
the development of flowering period. The proportion of essential amino acids and E/N value were close to the interna-
tional high-quality protein standard, showing good protein nutritional value. In the Macadamia flowers at different flo-
wering stages, the contents of five major elements in the three flowering stages showed the order of K>Ca>P>Mg>Na,
highlighting the advantages of high K and low Na. The content of K at full-flowering stage was 5.2 times that of banana,
and the content of Ca was 5.0 times that of milk. However, as a food development, it is necessary to pay attention to the
risk of excessive As, Cr and other harmful elements. A total of 22 (the bud swelling period), 14 (early flowering stage)
and 20 (full-flowering stage) volatile components were identified, mainly hexanal and d-limonene, which together con-
stituted its unique floral characteristics.The analysis of active components showed that the content of total polyphenols
decreased significantly with the prolongation of flowering period, and the bud swelling period was (18.47+2.3)mg/g.
The content of total flavonoids increased first and then decreased, and the content was the highest in the early flowering
stage, reaching (8.09+0.63)mg/g. The antioxidant activity evaluation showed that the DPPH and ABTS free radical
scavenging rates were the highest in the bud swelling period, which were (89.96+0.61)% and (99.50+0.22)%, respec-
tively, and the antioxidant capacity was strong. In summary, the Macadamia flowers are rich in amino acids, minerals
and active substances from the bud swelling period to the full-flowering stage, and have high antioxidant capacity,

which provides a scientific basis for their subsequent development and utilization.
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1.1 ##

L1l HiH BN R B 2 I
Wi E (24°23'N, 100°12'E) , RAEHD SR
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R GB 5009.268—2016 I 5E 5 bR A
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122 FARsME MO FRE2 g
A 15 mL 2 BUfH, PhEi® s, 4 SPME # L
L4k AE GC-MS HERE T T 250 °C &4k = I Zeik
PR E T AR R S b, iR R
70 °C 5 KGR SR 2R BCR B 15 min, Hf
SPME % B3k i 15 56 470 ARE & 1 T0 25 3584, {4
AL TR BRI 1.0 cm, T2 A H 40 min.
IR LRk, FE SRR3R, BRI AR CEL AR A
GC-MS #FFE T HER LR 4k, T 250 CH#HT 5 min
J& AT RS

K H MS cdi E NIST20 F B4 A 7] %o 46
HH A B AT 5 R R TE AR — Ak AT e B
AT,
123 #REBMHE S XRS5 %It
PRI, FREL 2 g SO IRIRAERES , A 10 f5 i
70% ., 7E 50 C . 4 100 W BS54 T
PRI 50 min, WHEERG S IETER . I8
Fie BRI IEATES AR, AIFIEMOTE RS
#H.
124 $@m4FME  BHRCEETR LT
BEVEME M, B 7 32 10 mL THiikas, 25l A
0.1.2.3, 4,5, 6mLIKE N 0.2 mg/mL %
BFRIRE TR, HFEARZR 10mL, B3 5E
el J9 0. 0.02,0.04,0.06,0.08, 0.1, 0.12 mg/mL
MR, 3B 7 2R, B LR bR
WA 1mL, A 1 mL 28 F/KHf 2.5 mL f4EMA
MR 10% ), IRF IR A G, ZEBIE i E 5 min,

B I 2 mL FBRFREIA T (20% ) , HEET
KEARZ 10 mL, FROLFRMTHFE 1 he IR
FRUER AT RAE g 25 FAXHIR, ZE I N 765 nm 4b
W SEAE . DIBRAERS B ( mg/mL ) AR R,
DI SERE (A) MY ARRE AR TR 1 26 .

BEAR I 5E - B 0.5 mL (AR SRR T LG
i DRI TERAE, RIS S H. DR
TRRirfEM L NS |, AR S & &
(mg/g) , EEME 3K, 45RBEFHMHE. S
it (mg/g) =(CxVxLyM, K, C RRHEbrifE
M2 A b Z B W B (mg/mL) 5 V
FEFEF (mL) 5 L FBMEEG M
RfpmiE (g) o
12.5 #EASFMNE  BHXEMESR I L
WEAEAS B, BC B R 0.1 mg/mL /% T AR R
ARG HBI 0, 1.0, 2.0, 3.0, 40, 5.0 mL &
10 mL Fo 5, 4 98 70% 2 B 2 BT ) 5 mL
A 0.3 mL WASFRENE R (5% ) , TRFHIRAE
#E 6 min, MIA 0.3 mL il§FREIAR (10%) ,
PRFGIRAEHE 6 min, JA 4 mL S A LAV R
(4% ) , T0%LBEERZBZIEE, 16 40 CRIEH
WEEHEE 15 min, T 510 nm JK T TG, LU
WOERE CA) AR, DI T 5 i3 WOk
(mg/mL ) R A AR bR VE bR U T2k

BEARISE - B 0.5 mL AR SRR T LB
i DR ERAES RTINS, RIS S . %
NEGTEAEISE (mg/g) , EENE 3K,
FERBCFIME . BB 5 (mg/g ) =(CxVxL)/M,
Ao, C Kb o h 4 B8 A b v ST 1) o
W (mg/mL) ; VAESKE (mL) ; L
BEREE; M OMIRPNIRIRAE R (g) .
1.2.6 4R34 DPPH A w i Akt hmz 5%
W HSEDI T I AR B M, I JOK B E
WA 0.2 mmol/L ) DPPH AV, B, B
200 pL (R RAESRBOK, A 3 mL 19 DPPH ¥
W, FOMRAEE TROGEME T Y 30 min, Fifi
JETE 517 nm AN E OB , 10 R '
B Ao HR, K200 pL RIRAIRBOE S 3 mL TG
KCEARA, MR R ARG EE Ay; R
iF, 200 pL 7848 /K5 3 mL DPPH IR &,
D HEXT BRI OSGBEME Ao #2/AX11H53 DPPH A H
HIEBRR . DPPH 3 B HR=[1-(A-A2)/Ay]x100%,
FEEME 3K, S5RBCEFYME . DR 1.2 mg/mL
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Tab. 1 Contents of basic nutritional components in Macadamia flower
it 5 % i Content/%
Period 7K 43 Moisture Ay MR BT Soluble protein HLUIE WS Crude fat B SY Total ash J& b Total sugar
3l 18] 70.99+2.58° 0.054+0.009 2.00£0.035° 3.61£0.01° 1.48+0.17°
Fope il 68.27+3.25° 0.030+0.003° 2.20+0.021° 2.89+0.01° 1.65+0.19*
AL 66.06£2.31° 0.033£0.001° 1.61£0.070° 3.73£0.02° 1.110.11°

I FAARRE/NG 5 E3RR 22 5 23 (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

hE 1A, ERESET, KiarEEtid
WO, H22 R, fem il s, 35(70.99+
2.58)%. 3 BB, WIS S e i
1, 4(0.054+0.009)%, FLiA B AY AT %1 5 1
i T AN 2 AMER] (P<0.05) o MARN
S BT A R, SRR ORI A
EZRWE, BEAWAAEDR, 5(2.20+0.021)%, &
Koy i AR R T R, ORRIAE T B K 4y
TEESNE, Ee B, 15(3.73£0.02)%.
BT RBERTHERN S, RS, N
(1.65+0.19)% , Horh A8 19 i) bl o 2 | (IR
il 2 M (P<0.05)
22 BNRRTEIERSE

ST e A B TR, AR Ry
T S H R BRI R 5 b A U
TN RERBARNLE, 2FEMAR S A
BT BRAG, ML= A A R g, JE0TH
LR AN IURE T B 1 A K & 3R s B P e
W, AT AL BE DA . B B
VSR | AL A B L B S 7 2 5 T A
X 3 AN AN 5] 6 HT 3R 038 SR 40 1) S SR 1R % o DM 5
REH (F£2) , WMMBEREAENALREFES
SEAEHBONFES, LN 16 PR,
Hrp 7 #E FOREER, 54 o FhIELTEA
R, fEARFEY, ARREEEDEES . 1

S, B EERR A A E] 131.288 mg/g, Hp
W B RER M 52.124 mg/g; HEARIEN], &
IR &R TR 102.993 mg/g, Wiy s L i
TREZE 40.986 mg/g; FEACH, SRS i —
L B 92927 melg, TR R MR N
35.721 mg/g. MILBIDC R 0, Wizl . P14 .
BRACI () 05 T5 IR R R SRR B 2 1 EL L RIR
4 39.70% . 39.79%. 38.44%, Wi BIER SR
TEEBILE (EAA/NEAA, Bl E/N) 435K
0.658. 0.661. 0.624, Fzit FAO/WHO FrifERLE
P EAER A b A A AR & i (40% ) 1 E/N
E(0.6) P LTI T, AEMRSEEHN
IS, O A I SRR N R A E RIS A
i, HUCON AR AR . RNAR . B AR
KA R B HAT LR W) AT A R 22 e s TR 9T 24
P RGBT, SRR
TS SRR I AR T IR, H
FHAE 85 300 35 6 4 LA & 1 & IMOBRE B3R, LA
P AR A S R BE IR 43 2 sk b Bl 5 & i . L
RE=ERESTpha R
23 BANBRRTETYRESE

TP BENAR LT E YT, SRS
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fi 2 B g e S LR AR AT 5 R U AR )
ACIUR YN W AL 0 o AT, AR
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Tab. 2 Content of amino acids in Macadamia flower

% Content/(mg-g ")

Pﬁiff,ﬁd RaEm  GEm  BEm 0 BAR  EREAR  SAm  SEm KLER A
Isoleucine Leucine Lysine Methionine Phenylalanine Threonine Valine Aspartic acid Serine
B4 3 6.666 10.038 9.312 2.019 7.065 6.390 7.005 18.468 8.585
WAL 5.110 7.599 6.939 1.738 5.650 5312 5.663 11.008 6.446
BRAEHA 4.592 6.450 6.212 1.262 4.835 4.881 4.958 10.715 5.843
1 Content/(mg-g™")

pai;ﬂfd HAR TR (KA e i Fig = R AR HamR DREAER  IFOTEER
Glutamic acid  Glycine Alanine Cystine Tyrosine Histidine  Arginine EAA NEAA
3 18.428 6.666 6.948 2.504 6.142 3.629 11.423 52.124 79.164
BI4EH] 15.721 5.317 6.403 2.261 4.414 2.975 10.435 40.986 62.007
HEAEH] 18.647 4.980 4.969 2.675 3.791 2.531 5.587 35.721 57.206

3K S5, HERIAH, WMBRREEFRITRY
WEE. SFERERITRE GRS, 3 MBI %
AL G R IONT R BI>E>TE>E>0, &
PR SRR R . TEAE R T IR, #ooR
TREESEER, B . B Bt REEER
eI s kadse, b E e . . i,
S0k 13419, 186.0. 5231 mg/kg, B shHASEFIRE
B T HAD 2 e, 73500 16623233 me/kg.
IRACHA R R m AN S EN 52 ff, BE e
43l (BfE) W 5.0 5 CBARIE T Y EFRNIr
EHIFEE) o

MR 4 AL, BRABRTE BN B E w5, O
YAk E] 943 659 mg/kg, I EIEARE KL 70%

M 80%, WRESHAEA G K P E MG &
AR B S 15 8, 439 25.3.13.30 mg/kg,
WIEHIE TR, nTReSHRI AR B R L, A, o
e ZINR B, AW RF T = 577,
4.53 mg/kg,

x3 BENEBRUEEELES=E
Tab. 3 Content of macroelements in Macadamia flower

% & Content/(mg-kg ")

sy 3 - - .
Period B Gl [ B 1773
K Na Ga Mg P
GEEIEY] 11395 83.0 3801 1662 3233
Fukial 12870 59.3 2942 1288 1894
e 13419  186.0 5231 1550 2325

x4 BNERUEBETESE

Tab. 4 Content of trace elements in Macadamia flower

i 30 7 & Content/(mg-kg™)

Period B Mn  %Fe 4iCo HiCu HEzn  HSr  HIBa Al SV BN BT #Zr
B zh 719 557 29.0 13.30 253 11.90 525 365 7.56 3.03 27.6 2.20
BIAE 627 687 26.4 9.87 17.9 9.88 27.2 400 2.63 2.05 16.7 1.33
A6 729 943 28.0 11.70 189  15.00 57.7 659 7.38 230 105.0 4.53

K5 BNEREBEEESRTESE

Tab. 5 Content of harmful metals in Macadamia flower

i 30 & Content/(mg-kg™")
Period 7k Hg f Cd P fifl As % Cr

BiEi#  0.0296  0.00200  0.261 0.651 2.43
WIAEW  0.0404  0.00735  0.279 0.714 2.73
BAE® 0.0231  0.01880  0.799 1.160 5.78

EEAEPOPNESOF 2 U - Tag (et TS
AR, W . g 4aMocRY BOrEET

NPT R e E, S ARy EE, H
ML RS LM &R h R, N As
FILEIMT. B S AT, R BRI AL —
PIETF 0.2 mg/kg, AR S EHMET GB
2762—2022 FnfE g 2 b H ] B B i i
(0.5 mg/kg) HYBREAH . A [ AL RN 12 SR AL
PESE BT GB 2762—2022 (& %4 FE R
PR b YRR & ) X446 (5.0 mg/kg )
T HlEEE (0.8 mg/kg) TETEMBREE, 4
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5 G AR A . T LA A E A T GB
2762—2022 i b gk s Bz ] o B %) S i i 2
(0.5 mg/kg) XX 2 Fh i 4 8 PR AL E . A5
IR SRR B R, AR R s YR
HHE L KIE) L IR R SO T T L LIRER 4
R .
24 BMBRRUEBSHISE

3 A6 A YN U SR A ) AR S D A
W 6~5 8, i 6 A%, WishiideEh 22
PR T, Ho, EE2E 4 F0 (5 47.8%) |
A (5 17.47%) . BEFR O R (5 23.7%) .
BEZE 1 AP (5 0.82%) . FRZE 1R (5 0.98% ) .
IR 1 FP( 5 7.45% ) A2 2 Fh( 5 1.85% ).
BRI B s, REBT O Hkh
IARFEEA, EBR WA . d-FriE . Bk
[[EI (5 A

TERIAE I 508 45 L L A R 2 fe b
LGS 14 FPIEREYIT (R 7) o Hrp, Bk
450 (5 2556%) . BEZR 6 () 40.54% ) | Ji

2R (5 15.77%)  EAZE 1 AP (4 17.03%)
BEEZE TR (5 1.1%) o BRI ERe, FE
BT h O HRCAEZER ., B2, FEH
(3R,68)-2,2,6- = B H-6- 2, 4 L VU & -2H- At I -3-
B IR OBEA 3-FREE-2- T,

TERAEH, U 20 ME RIS Y (%
8) o M, B 4F (( 44.11%) | J&HIE 4 Fb
(5 12.41%) . FERS AP (5 32.77%) | BE2E 1
(5 0.61%)  RRE 1A (5 2.71%) . [
K2 (5 1.25%) . R LA (5 0.81%) .
HAhIs 2 Fp (5 5.33%) o BERM GRS, £
B OB W R MEE, E8A
(3R,65)-2,2,6- — H1 %k -6- £, ¥ 3 U & -2H- 1k Iig -3-
Bt KHIEE . 2K OB ARG o

TEAETE G R, BEZR BB IR 47.8% T
B ERIAEIN 25.26%, X ETHE 44.11%; Mids 5
IR BEIORIER S 2 NG FRAK, WA
KB

A5 T 4% 45 5 5 55 W 22 A5 D RGE i B A7

x6 HEREHEIPESHHSSE

Tab. 6 Content of aroma components in Macadamia flower at the bud swelling period

s /] Bl Ut e A S 4 B it i) CAS %8 Ve AR
Compound Quantity Compound R.etenti(.)n CAS No. Match Relative
type name time/min degree/% content/%
e S 1 CL 1.510 66-25-1 84.62 35.45
2 2-CL A 4.789 505-57-7 95.55 8.58
3 2 -2- P 7.950 18829-55-5 91.73 1.84
4 % 13.309 100-52-7 88.78 1.93
e 1 T M 2.029 3387-41-5 94.25 5.44
2 A Rk 3.270 123-35-3 86.36 1.53
3 d-FPiE s 4.169 5989-27-5 97.18 8.88
4 E S 5.950 109-67-1 82.45 1.62
Ji 2 1 1B 4.655 71-41-0 92.67 2.03
2 IEC B 8.988 111-27-3 95.30 2.20
3 S aR-3- - 11 9.753 928-97-2 94.89 3.80
4 T 11.646 3391-86-4 94.80 4.16
5 2-L AR 12.652 104-76-7 84.67 0.96
6 e A Tt 17.594 106-25-2 97.52 6.65
7 - 18.171 106-24-1 83.32 0.59
8 R 18.417 100-51-6 95.18 2.36
9 REBE 18.829 60-12-8 92.85 0.95
LS 1 TR R R 6.383 106-27-4 82.67 0.82
PAES 1 EC 18.043 142-62-1 94.59 7.45
T 25 1 (3E,5E)-3-3,5- . J#i-2-i 13.176 38284-27-4 84.05 0.98
HAt 2 1 2- FH 2 T 1R T 15.593 63169-61-9 88.32 0.31
2 2- I8 F 1 i 5.174 3777-69-3 95.46 1.54
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Tab. 7 Content of aroma components in Macadamia flower at early flowering stage
NN LS e B2 11k s o A
oo Compound Roion  CASHD e Rl
type Quantity name time/min CAS No. degree/% content/%
g S 1 O 1.227 66-25-1 88.71 14.13
2 2-CL M 4.800 6728-26-3 89.06 6.19
3 2 -2- P 7.950 18829-55-5 86.12 1.24
4 7 13.325 100-52-7 86.56 4.00
Jak 1 B-7K T4 2.024 555-10-2 87.19 2.15
2 d-FriE s 4.168 5989-27-5 95.73 13.62
e S 1 I 1 11.646 3391-86-4 87.32 2.54
2 2-L 12.651 104-76-7 85.56 1.90
3 (28,3S) - (+) -2,3-T i 14.368 19132-06-0 80.33 0.93
4 (3R,6S)-2,2,6- = H-6-2.4% 17.123 39028-58-5 97.01 23.30
JE Y -2 H- Mt i - 3 -
5 % B 18.417 100-51-6 95.86 5.06
6 KO 18.834 60-12-8 94.19 6.81
T 2% 1 3-$25E-2- TR 6.607 513-86-0 87.77 17.03
PSR SE 1 FH L2 b 8.988 96-37-7 82.80 1.10
*8 BMNEREBREHESKISE
Tab. 8 Content of aroma components in Macadamia flower at full-flowering stage
N ] I 57 B 1) i1 R 4 AL
Compomg. 2 pbotaid Remion CS®5 N e
type Quantity name time/min CAS No. degree/% content/%
ek 1 CLE 1.205 66-25-1 94.65 32.85
2 S -2-C W 4.805 6728-26-3 93.47 5.81
3 2 -2- B 7.961 18829-55-5 84.25 0.74
4 g 13.320 100-52-7 92.79 4.17
VBN 1 Tl 2.034 3387-41-5 89.52 2.27
2 R 3.270 123-35-3 82.61 1.13
3 d-FP iR 4.158 5989-27-5 96.38 7.88
4 S 4.645 513-35-9 83.76 1.13
e S 1 1 2 e 11.657 3391-86-4 88.68 1.26
2 (3R,68)-2,2,6- = HI 3-6- 2.4 17.134 39028-58-5 97.07 16.89
Y S -2 H- N P - 3-8
3 2-ZHO B 12.657 104-76-7 81.20 0.74
4 o 18.417 100-51-6 96.87 6.62
5 K 18.835 60-12-8 96.26 7.26
R EE S 1 RIS e 8.998 96-37-7 89.28 0.81
LLES 1 IEC R 18.054 142-62-1 91.47 2.71
[L:ES 1 PP - P i 9.753 33467-73-1 80.29 0.61
T 2 1 FH 35 B 475 T 8.362 110-93-0 80.75 0.69
2 6-L M HE —A-2,2,6- = H 2k- 11.919 33933-72-1 82.19 0.56
2H- N -3 (4H) -
FoAhg 1 KNG 18.968 140-29-4 88.60 3.95
2 2-J3G B K 5.179 3777-69-3 92.58 1.38
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TEREER . BRI EIE . Bk B
T2k G W AP 28 ORI GE S5 SR B 5, M
B FIIR IS W) o AR & R A Ik o X ] g SR il
FERCT =0, SRl e SRR K,
25 BEMBRREFEFTERSEE

DAWSERE AR, DI FIR . 2 T hndfE
AR S RN W i = VA T IS I S X | S I
y=11.464x+0.021 ( R?=0.9995 ) ; y=12.02x+0.0203
(RP=0.9992) . W% 9 all, 7Efb k&R,
S A R, 03 NMEER AR E,
WIAEIH 1 B BT B 5K (8.09+0.63)mg/g, AbF i
[0 N N = R N s N ol R A=l -
(P<0.05) , SVE(HR& ik 2% S TR
e, Hd, MEaRs T T AR,
B Ak AT 2 W i (B A R AT
HE - 46 B2 Az Ak A 46 7% 265 T 0 1

x99 BNBREIEFURSEE
Tab. 9 Content of main active components in
Macadamia flower

4 Content/(mg-g ™)

#Eﬁ'zg% RVA R4
Sample name BEY) E L]
Total polyphenols Total flavonoids
[E=IR] 18.47+2.31° 7.13+0.84%
FIAEH 17.94+2.40° 8.09:0.63"
AL 16.04+0.80° 6.30£0.89"

e FFUARF/NG 5 13RR 22 5 3 (P<0.05) .
Note: Different lowercase letters in the same column indicate sig-
nificant difference (P<0.05).

2.6 EMRRIERINY DPPH #1 ABTSEHE
BERRBEN

HH AN (7] 46 30 R 1% 2R AE SR B ) DPPH I
ABTS H H3EEBRAE T E 45— a5 (£ 10)
£ DPPH H HIEERIAR T, (LB BEHR
PR TR, R A B R RN 2 R R
P Wi DPPH H H 275 R %414(89.96+0.61)%,
YA % 2 (88.9240.37)%, BEAE I —4 T
%(85.50+1.08)%, M&AEWIRY DPPH H M ALiG bR g
T AT HA 2 ASE (P<0.05) o RIS
AALTE MR AE & B 5400 B A 3 06 1 I B pl el A2
ZEMg s, H 3 MBI B DPPH H HESS R
PR T 1.2 mg/mL Ve X4 (91.27%) . 1E
ABTS HHEFHRAERY, & AT Bt AR
O EROEFRAE ST, THFRFRITE 99.30%~99.50%[X
), PoTHeE 1.5 mg/mL V X 84 (89.77% ) .

* 10 EMNBRIEFRBEHEREE
Tab. 10  Antioxidant capacity of Macadamia flower

TR

H B335 5K Free radical scavenging rate/%

Sample name DPPH ABTS
BEEibL] 89.96+0.61° 99.50+0.22°
WAL 88.92+0.37° 99.30:0.35"
AR 85.50+1.08° 99.47+0.17°

I FIIAR/NE FREFRR 227 B (P<0.05) .
Note: Different lowercase letters in the same column indicate
significant difference (P<0.05).

3 itig

PR 1 SR ELAG A6 A AR SRR AR A A ) A
P, R RKERS SR KT WA H R T
RSO o AT F2 5000 2 B B SR AL 7 i
S RIAE I REAE I ) 1S SR . B
WY FHESY . IR P EALRE S, 18
REAEE R B R S SRR, IR
TG BRI AL F S LR AR B

W IR AL KRR E (66.06%~
70.99% ) , FFAAEFFAL LU —MARAE s Al iA MR
& (0.030%~0.054% ) 7815 3h 1 & & e
e 5 B AL ZE ARG BR 2R R A R A
X, Hegm B Em T E e T mEEA &
P BRI A R (1.61%~2.20% ) TEVIAER ik
P ; HEAEM TR (13419 mg/kg ) M50
% (5231 mg/kg) WEEE, WMETHEHFEMS2
fis, B EIEA LN S A%, HA R AR R
AR A B FE oK AR, FFEat +
HEUC R SO T T 2R A s ARG o MR e SR A A
16 PR, L2 2R 5 b (38.44%~39.70% )
K EAA/NEAA [ 1H( 0.624~0.661 M1 FAO/WHO
HAER (bR, R, HAw
FEEFRANFEME

3 N6 IR O e A R R S Y 22 R A
LAY, WFEmEE . M. M2 WS, RS
A DIEEZE (IncmE ) MBSk (IR ZmE) A E,
FLAH AN AR AN AR S 0 2 B AR k. iX
SO T M N WAL I B SR E, B rTRES
HARDIRE (UfERms] . BidpLE ) M, 1
AR HAEEAE SO B KA i 1y i
S, AKANE AR O] . S R T A
— AR T HTT R A A

SRR E A B AR AT EE Y, B e SR
WEH S S 2 & ik 18.47 mg/g, WE
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THBIALAE R TIEAHER 11.84 mg/g; HA)
AW B E S (8.09 mg/g ) SHBALRM T2
AbPRZEIL (18.30 mg/g ) A, [HItiHEH HERE T
2 (436 mg/g) o AEPUEALTEMET H , HRINIRE
A s DPPH H H 275 BR K (89.96% ) HH
BACH AL BE (91.59% ) A#H2Y4, 1 ABTS H 3
TR >99.3% ) i E LT Ve X FRZH( 89.77% ).
WETTEs R, I I SR AN A = 1 R AR
PEY A, RIS PR e
ST — TR 2T K A (L R AR BT AL IR

ARFFITEE R R, W R AETE AR & T B
BRI ERR S FE . GERANI M. 79
J B v M AT A AT A S AR, AR
SRR IR G S BT AR . W25 JEAE R R DT
e %11 Ry | S = i s N DA E g I A A )
FROETF R DIRRUR ,  JEF Al AR SO 3 ik il 2 sk
S Ak i JRORE S T N

A GEIBAFAE— SR BRPE, Wy . BT
PR 153 B BTN 2 K I [ AL R R Ao,
SEMBPRARIE (ntHE . RASERK ) FFik
— B, AROR AT o B AR TR LAY . TR
2 A PEPEAS B TR G, i R SR AL Y 7
b AR $ A B 4 i A R A S
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